It would seem, therefore, that two hours' digestion in the presence of pepsin does not entirely destroy the immunizing value of pyocyaneus vaccine, but it by no means follows that the absorption, via the stomach, will create immunity in a similar way to that produced by injection.
Dr. HENDERSON SMITH: Just as in the last few years there has been an attempt to introduce the practice of giving sera by the mouth, so also in vaccine therapy the oral administration of vaccines has found support. In the case of sera there is readily accessible a very large mass of evidence wholly against the efficacy of such a method, but the general use of vaccines as a curative procedure is comparatively so recent that no great body of results can be expected. There is, however, a considerable amount of evidence, the result of experiment on animals, to be found in the literature; and, as the question is one of considerable importance in practice, I propose to bring before you briefly the conclusions which that evidence forces upon us.
As you are aware, when bacteria are injected into the subcutaneous tissues, the recipient responds by the production of not one substance only but of a whole series of antibodies. These various reaction products doubtless have different values in the mechanism of protection. Some, such as the phagocytic and bactericidal antibodies, have an obvious direct influence in the scheme of defence; the importance of others, such as the agglutinins and complement-deviating bodies, may be doubtful or denied. But we are hardly yet in a position to assign to each of these substances its true relative value in the total defensive response which follows an inoculation of bacteria, or to safely reject any of the various means by which the organism acts upon its invader. Now, when killed bacteria are given by the mouth, it has been found that, as a general rule, one does not obtain the full response which is obtained after subcutaneous inoculations. There is certainly in most cases some response: the recipient does usually react to the dose of bacteria. But the reaction is nearly always imperfect. There is a difference not only in degree, but of kind. For example, after feeding with paratyphoid, or with typhoid, or with dysentery of the Shiga type, one may obtain some appearance of agglutinins in the blood, but no protection; or again, one may obtain some protection and bacteriolytic substances, but no agglutinins. There is no certainty as to the result which will be obtained in any given case. This was the experience of Sir William Leishman and his colleagues when they administered typhoid vaccine by the mouth to men, and it is the usual experience of those who have experimented with the lower animals. The oral route is one which commonly fails to elicit from the patient the full reaction which we are entitled to look for and are endeavouring to produce.
Further, the degree of response is markedly less after oral administration. The amount of reaction, in such cases as we can estimate it by measuring the reaction products or by determining the protection conferred, is relatively quite small. This is probably to some extent a, question of dosage-i.e., a question of the amount actually absorbed from the intestinal canal; not, of course, of the amount swallowed. In vaccine treatment what one is endeavouring to do is to stimulate the patient to produce his own protective substances; and one tries to do so by introducing into his system certain specific substances contained in the bacterial bodies. It is only when these substances reach his system that they are effective; and the effective dose after oral administration is merely the quantity absorbed unchanged from the intestine. In the case of bacteria, as in the case of serum, this amount absorbed bears no constant relation to the amount swallowed. The active substances are contained in the bodies of the bacteria. Before absorption can occur they must be brought into solution. (It is true some of the bacteria may be absorbed intact possibly, but the frequent absence of agglutinin formation is against the probability of this occurring regularly; and even if it did occur with fair frequency, it would simply be an indirect and unreliable method of doing what one can do directly by subcutaneous inoculation.) To effect this solution the action of the digestive ferments is required, and this very action is largely destructive of the active substances we are endeavouring to introduce. The attempt has been made to neutralize the digestive juices by administering sodium carbonate and by coating the bacteria with fat or keratin; but these measures, in so far as they are effective, would seem necessarily to delay the solution and so to retard resorption, which is in any case very slow, and must vary with the rate of peristalsis and the condition of the intestinal contents. No practical method of regulating the quantity absorbed has as yet been devised which gives fairly consistent results.
In the case of vaccines this question of dosage is all-important. Those who support oral administration have urged that it is possible to immunize animals against tubercle by oral administration of killed bacilli, and the same thing has been done with other pathogenic organisms; but these animals were previously normal animals, where the effective dose may vary within comparatively wide limits without doing serious injury. But the case is very different if the animal is suffering already from the disease; then, as Sir Almroth Wright insisted on in his introduction to this discussion, accurate dosage is of the first importance, and this is what oral administration cannot yet give us. It is possible that repeated administration by the mouth, of which the advantages are obvious, might prove of very great service in prophylaxis, but as a therapeutic measure the evidence of experiment is against it. The efficacy of vaccines, as indeed of sera, depends so largely on factors which we cannot yet fully estimate, and their action even in the most favourable conditions is so uncertain, that it would seem premature to give up the method which admittedly allows of the greatest accuracy and control in administration.
Dr. WHITFIELD: In my opinion vaccine therapy has already been proved to be a method of great value in many cases, and I believe the number of diseases which may be successfully treated by this means will be increased as time goes on. It is, however, very important that we should review from time to time our method of procedure, and discard any part of it that proves either useless or fallacious. This brings me to the question of the value of the opsonic index. For the purpose of discussion the use of the opsonic index may be divided into two parts-namely, its value in diagnosis, and its value in regulating the frequency and dose of the inoculation.
As regards its value for diagnostic purposes, I may say at once that I am thoroughly convinced of its utility. What I may call an ultra high, an ultra low, or a variable index may be regarded as -a sure sign of infection, though it may not be the prime cause of the disease. Further, if the index be taken on one or two occasions, an inoculation of the suspected organism be given, and the index be found to exhibit a sharp fall, followed by a rise, we may be very positive that we are dealing with a case of infection with the organism inoculated. This reaction I am in the habit of describing as Lawson's reaction, as I believe it was first discovered by Lawson, of Banchory, that the healthy person did not show a well-marked negative phase after inoculation. The absence of these variations in the opsonic index is not of equal value in negativing the infection. I may give three illustrative cases
